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1.1

2.1

Study of the Relationship of Noise and Component

Reliability

Objective of study program.

Work

A component which differs greatly from the norm
or the rest of it's family in any parareter must
be considered a reliability risk.

The above statement is well accepted, since such
components are abnormal due to an irregularity
or defect,

The purpose of this study program is to determine
which type or types of noise measurement is the
most effective screening tool for detecting
defective transistors and to establish a "cull"
line or screening level for this measurement.
Data obtained from the study will be used to
determine the relationship between noise and
component reliability as stated above, and where
possible to determine the nature of the defects
in abnormal transistors,

Performed.

Noise screening of the 3000 transistors was completed.
The time required for the noilse measurements was some-
what greater than was initially planned, since a 10cps
measurement was added to the 100cps and 1000cps measure-
ments,

The resulting data from the nolse measurements was
analyzed. Histograms of both tests A (Ic = 100 ua,

Vee = 50 volts, Rg = 10K) and B (Io = 30 ma, Vece = 10V,
Rg = O0) were plotted for each box of 100 transistors,
Since the transistors were coded by the manufacturer
with codes Q and N, a composite histogram of each code
type was made., No detectable difference was noted,
thus it was assumed that the entire 3000 transistors
was a reasonable sample,

A preliminary cross plot of test A vs, test B for the
10cps measurements was made., Copies of the available
data and graphs were delivered to Mr., Stambach at NASA
on June 17. At the same time the selection approach
for the 500 units to be life tested was reviewed.

M. Townsen, J. Hixson, G, Stambach, of NASA; R. Struble
and A, Stansbury of QfL were present.

A correction of the cross plot of test A vs. test B was

made due to several plotting errors in the preliminary
cross plot. This plot is attached, as well as histograms
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2.1

3.1

4.1

Work Performed (Cont'd)

of tests A and B, The selection of the transistors
to be life tested was made in accordance with the
following steps:

1, Select all transistors from "boxes" found in
the 120 and 130 nanovolt colurms of Test B and
all in the 1200 and 1300 nanovolt columms of
Test A,

2, In all remaining "boxes" select three transistors
plus a weighting quantity. The weighting quantity
is determined by dividing the number of tran-
sistors in each "box" by twenty and rounding off
to the nearest multiple of three. This number of
transistors is then added to the initial three
to make up the total sample from a '"box".

3. Using a table of random numbers to determine the
first transistor to be selected from a "box",
select every nth transistor until the sample quan-
tity is complete. Where n = total number of
transistors in a "box" divided by the number to
be selected.

4, Number all transistors selected in the following
sequence: 1, 2, 3, 1, 2, 3, 1, 2, 3, &, Tran-
sistors numbereé 1 are in the first test group;
2 in the second; 3 and 4 in the third. Thus the
groups consist of 150, 150, and 200 transistors.

5., Mount transistors of each group on test boards
(containing 5 each). Again using random numbers,
assign board numbers.

The transistors of Group 1 were measured for all test

parameters, i.e. Icbo, Iebo, hfe, noise tests A and B,
and base emitter breakdown. Photographs were taken of
all units showing irregular breakdown. The random
sampling resulted in a reasonable distribution of
irregular units.

The 1ife test faecllity was made ready to start as
early in July as possible.

Progress of the contract is in conformance with the
schedule.

The graphical analysis of the noise data of the 3000
transistors indicated that there was 1little difference
between them and the first lot of 100 units obtained
for manufacturer selection, It is interesting to note
that test B had a wider distribution than test A. Past
experience with germanium transistors has shown the
reverse of this. All indications are favorable for a
successful program.
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6.1

741

8.1

Al]1 measurements and data are cross-checked to insure
reliability,

With the progress payments agreed upon, funds are
fully adequate tco complete the task,

There are no significant changes in the Company's
operating personnel.

Work Schedule for July

The 1life testing of the 500 selected transistors
will be started during the month in staggered
groups. Analysis of data obtained during the
life test will be started as soon as it is
available, Complete data will not be available
until the first week of September.
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